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7 Claims, 10 Drawing Sheets

forwad

raarward



U.S. Patent Apr. 26,2016 Sheet 1 of 10 US 9,323,282 B2

forwa&/

rearward
/



U.S. Patent Apr. 26,2016 Sheet 2 of 10 US 9,323,282 B2

forward rearward




US 9,323,282 B2

Sheet 3 of 10

Apr. 26,2016

U.S. Patent

rearward

forward




U.S. Patent Apr. 26,2016 Sheet 4 of 10 US 9,323,282 B2

FIG. 4




U.S. Patent Apr. 26,2016 Sheet 5 of 10 US 9,323,282 B2




U.S. Patent Apr. 26,2016 Sheet 6 of 10 US 9,323,282 B2

FIG. 5B

2eb




U.S. Patent Apr. 26,2016 Sheet 7 of 10 US 9,323,282 B2




U.S. Patent Apr. 26,2016 Sheet 8 of 10 US 9,323,282 B2

FIG. 7

Séa



US 9,323,282 B2

Sheet 9 of 10

Apr. 26,2016

U.S. Patent

FIG. 8




US 9,323,282 B2

Sheet 10 of 10

Apr. 26,2016

U.S. Patent

FIG. 9

30
22a




US 9,323,282 B2

1
APPARATUS FOR REDUCING CLUTCH
PEDAL EFFORT

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority of Korean Patent
Application Number 10-2013-0149552 filed on Dec. 3, 2013,
the entire contents of which application are incorporated
herein for all purposes by this reference.

BACKGROUND OF INVENTION

1. Field of Invention

The present invention relates, in general, to an apparatus
for reducing clutch pedal effort and, more particularly, to a
technology relating to an apparatus for reducing clutch pedal
effort, which can reduce pedal effort that may be sensed by a
driver when working a clutch pedal, and which can be effi-
ciently used in a vehicle that is equipped with a high horse-
power engine capable of generating high output power, with-
out breaking parts of the vehicle.

2. Description of Related Art

In a manual transmission car, to realize efficient transmis-
sion of engine power to a gearbox when a clutch disc and a
flywheel are coupled together such that power transmission
can be realized, it is required to avoid slip between the clutch
disc and the flywheel.

In recent years, as the performance of cars has gradually
improved, high horsepower engines capable of generating
high output power are generally used in such vehicles. When
a high horsepower engine is used in a car, it is required to
increase the spring force of a diaphragm compared to that of
atypical diaphragm in an effort to realize reliable coupling of
the clutch disc to the flywheel. As a technology for increasing
the spring force of the diaphragm, the diameter of a turnover
spring may be increased.

However, when increasing the spring force of the turnover
spring, the pedal effort of the clutch pedal is also increased
and this causes a problem in that a driver easily feels fatigued
while working the clutch pedal. Particularly, when increasing
the diameter of the turnover spring in an effort to increase the
spring force, the load concentrated on the turnover spring is
also increased, so parts, such as a spring bushing, etc., used to
connect the turnover spring to a pedal member may be easily
broken.

The information disclosed in this Background section is
only for enhancement of understanding of the general back-
ground of the invention and should not be taken as an
acknowledgement or any form of suggestion that this infor-
mation forms the prior art already known to a person skilled
in the art.

SUMMARY OF INVENTION

Accordingly, the present invention has been made keeping
in mind the above problems occurring in the related art and/or
other problems, and the present invention is intended to pro-
vide an apparatus for reducing clutch pedal effort, which can
reduce pedal effort that may be sensed by a driver when
working a clutch pedal, and which can be efficiently used in a
vehicle that is equipped with a high horsepower engine
capable of generating high output power, without breaking
parts of the vehicle.

According to various aspects of the present invention, there
is provided an apparatus for reducing clutch pedal effort,
including: a spring bracket that is coupled with a hinge pipe,

10

30

40

45

55

2

through which a pedal hinge passes, such that the spring
bracket protrudes forward; a switching lever that is rotatably
coupled with the hinge pipe such that, during a forward rota-
tion of a pedal arm, the switching lever is rotated exclusively
when the switching lever comes into contact with the spring
bracket, and the switching lever comes into contact with the
pedal arm during a rotation of the switching lever, thereby
intensifying the forward rotation of the pedal arm; and a
reaction providing unit that is placed at a location above the
pedal hinge, with a first end thereof combined with an upper
surface of'a pedal member and a second end thereof combined
with the switching lever, wherein the reaction providing unit
is operated in such a way that, when the switching lever is not
rotated, the reaction providing unit sets an initial position of
the switching lever by restricting a movement of the switch-
ing lever using accumulated elasticity thereof, and when the
switching lever is rotated, the reaction providing unit pro-
vides a reaction force to the pedal arm so as to cause the
switching lever to come into contact with the pedal arm.

The apparatus may further include: a turnover spring that is
held by the spring bracket, with opposite ends of the turnover
spring held by opposite side surfaces of the pedal member,
respectively, such that, during the forward rotation of the
pedal arm, the turnover spring provides elasticity in coopera-
tion with the reaction providing unit so as to intensify the
forward rotation of the pedal arm.

To allow the reaction providing unit to set the initial posi-
tion of the switching lever in a state in which the pedal arm is
not worked, a joint at which the switching lever is combined
with the reaction providing unit may be placed ahead of a
reference line that passes both a center of the pedal hinge and
a joint at which the pedal member is combined with the
reaction providing unit.

The switching lever may include: a rotating center part,
with a cylindrical flange formed in the rotating center part and
fitted over the hinge pipe, and with locking protrusions pro-
truding sideward from a portion above the cylindrical flange
and combined with a lower end of the reaction providing unit;
a front rod unit that is formed by extending from the rotating
center part to a side, with a front contact protrusion protruding
on a surface of the front rod unit so as to come into contact
with the spring bracket; and a rear rod unit that is formed by
extending from the rotating center part to an opposite side,
with a rear contact protrusion protruding on a surface of the
rear rod unit so as to come into contact with a rear surface of
the pedal arm.

The front rod unit may be provided with a guide protrusion
that protrudes in a direction opposite to the front contact
protrusion, and the pedal member may be provided with a
guide slot that is formed along a radius of rotation of the
switching lever so as to guide a movement of the guide pro-
trusion during the rotation of the switching lever.

A front bushing and a rear bushing may be coupled with the
front contact protrusion and the rear contact protrusion,
respectively, and function to prevent generation of noise and
to absorb shock when the front and rear contact protrusions
come into contact with the spring bracket and the pedal arm,
respectively.

The reaction providing unit may include: a rotating shaft
rotatably installed by passing through opposite side surfaces
of the pedal member; a shaft holder, with a surface contact
groove formed on a first end of the shaft holder so as to be
supported by coming into surface contact with an outer cir-
cumferential surface of the rotating shaft, and with a guide pin
extending from a second end of the shaft holder; a lever
holder, with a fork part formed on a first end of the lever
holder and having a locking groove so as to be engaged with
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the locking protrusions of the switching lever, and with a
holder rod extending from a second end of the lever holder
and having a pin insert hole so as to receive the guide pin of
the shaft holder therein; a nut engaged with the holder rod;
and a compression spring fitted over the holder rod in a state
in which opposite ends of the compression spring are abutted
by the shaft holder and by the nut, respectively.

External threads may be formed around an outer circum-
ferential surface of the holder rod in an axial direction of the
holder rod, and the nut may be engaged with the external
threads of the holder rod such that the nut adjusts elasticity of
the compression spring by moving along the axial direction of
the holder rod.

As described above, the present invention is advantageous
in that, during a rotation of the pedal arm worked by a driver,
the clutch pedal effort that may be sensed by the driver can be
greatly reduced, so the present invention can efficiently
attenuate fatigue of the driver while working the pedal arm.
Further, during an initial state in which the pedal arm is not
worked, the present invention can induce complete restoring
of'the pedal arm to an original position thereof, thereby real-
izing reliable coupling of a clutch disc to a flywheel and being
efficiently used in a vehicle that is equipped with a high
horsepower engine capable of generating high output power,
without breaking parts of the vehicle.

The methods and apparatuses of the present invention have
other features and advantages which will be apparent from or
are set forth in more detail in the accompanying drawings,
which are incorporated herein, and the following Detailed
Description, which together serve to explain certain prin-
ciples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
of'the present invention will be more clearly understood from
the following detailed description when taken in conjunction
with the accompanying drawings, in which:

FIG. 1is a perspective view of a clutch pedal provided with
a pedal effort reducing apparatus according to the present
invention;

FIG. 2 is an enlarged view of FIG. 1;

FIG. 3 is a side view of FIG. 1, which shows an initial state
of the apparatus before a diver works a pedal arm;

FIG. 4 is a perspective view showing a pedal member
provided with a guide slot according to the present invention;

FIGS. 5A and 5B are perspective views showing a switch-
ing lever according to the present invention;

FIGS. 6 and 7 are views showing a reaction providing unit
according to the present invention; and

FIGS. 8 and 9 are views showing the operation of the clutch
pedal effort reducing apparatus according to the present
invention, in which FIG. 8 shows an initial working stage of
the pedal arm and FIG. 9 shows a state in which a driver works
the pedal arm with a full stroke.

DETAILED DESCRIPTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s) to
those exemplary embodiments. On the contrary, the
invention(s) is/are intended to cover not only the exemplary
embodiments, but also various alternatives, modifications,
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equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

As shown in FIGS. 1 to 9, the apparatus for reducing clutch
pedal effort according to the present invention includes: a
pedal member 1 that is mounted to a dash panel provided in
front of a lower part of a driver’s seat; a pedal arm 3 that is
rotatably mounted to the pedal member 1 with the interven-
tion of a pedal hinge 2 between the pedal arm 3 and the pedal
member 1 such that the pedal arm 3 can be rotated forward
and rearward; a spring bracket 10 that is assembled with a
hinge pipe 4, through which the pedal hinge 2 passes, such
that the spring bracket 10 protrudes forward; a switching lever
20 that is rotatably assembled with the hinge pipe 4 such that,
during a forward rotation of the pedal arm 3, the switching
lever 20 is rotated exclusively when the switching lever 20
comes into contact with the spring bracket 10, and the switch-
ing lever 20 comes into contact with the pedal arm 3 during a
rotation of the switching lever 20, thereby intensifying the
forward rotation of the pedal arm 3; and a reaction providing
unit 30 that is placed at a location above the pedal hinge 2,
with a first end thereof combined with the upper surface of the
pedal member 1 and a second end thereof combined with the
switching lever 20, wherein the reaction providing unit 30 is
operated in such a way that, when the switching lever 20 is not
rotated, the reaction providing unit 30 can set an initial posi-
tion of the switching lever 20 by restricting the movement of
the switching lever 20 using accumulated elasticity thereof,
and when the switching lever 20 is rotated, the reaction pro-
viding unit 30 can provide a reaction force to the pedal arm 3
s0 as to cause the switching lever 20 to come into contact with
the pedal arm 3.

The apparatus according to the present invention further
includes a turnover spring 40 that is held by the spring bracket
10, with opposite ends of the turnover spring 40 held by
opposite side surfaces of the pedal member 1, respectively,
such that, during the forward rotation of the pedal arm 3, the
turnover spring 40 provides elasticity in cooperation with the
reaction providing unit 30 so as to intensify the forward
rotation of the pedal arm 3.

Here, the hinge pipe 4 is combined with the pedal arm 3 by
passing through the upper part of the pedal arm 3, and is
installed in the pedal member 1. After placing both the pedal
arm 3 and the hinge pipe 4 relative to the pedal member 1, the
pedal hinge 2 is installed by passing through opposite side
surfaces of both the hinge pipe 4 and the pedal member 1.
Here, the upper part of the pedal arm 3 is rotatably mounted to
the pedal member 1 with the intervention of the pedal hinge 2
between the pedal arm 3 and the pedal member 1 such that the
pedal min 3 can be rotated forward and rearward.

As shown in FIG. 3, the apparatus of the present invention
is configured such that, based on a reference state in which the
pedal arm 3 is not worked, that is, the switching lever 20 is not
rotated, the joint at which the switching lever 20 is combined
with the lower end of the reaction providing unit 30 is placed
ahead of a reference line C1 that is a line passing both the
center of the pedal hinge 2 and the joint at which the pedal
member 1 is combined with the upper end of the reaction
providing unit 30. Due to the above-mentioned configuration
or the like, the reaction providing unit 30 can set an initial
position of the switching lever 20 by restricting the movement
of the switching lever 20 using accumulated elasticity
thereof.

Further, the switching lever 20 according to the present
invention includes: a rotating center part 21, with a cylindrical
flange 214 formed in the rotating center part 21 and fitted over
the hinge pipe 4, and with locking protrusions 215 protruding
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sideward from a portion above the cylindrical flange 21a and
combined with the lower end of the reaction providing unit
30; a front rod unit 22 that is formed by extending from the
rotating center part 21 to a side, with a front contact protrusion
22a protruding on a surface of the front rod unit 22 so as to
come into contact with the spring bracket 10; and a rear rod
unit 23 that is formed by extending from the rotating center
part 21 to an opposite side, with a rear contact protrusion 23a
protruding on a surface of the rear rod unit 23 so as to come
into contact with the rear surface of the pedal arm 3.

Further, the front rod unit 22 is provided with a guide
protrusion 224 that protrudes in a direction opposite to the
front contact protrusion 22a, and the pedal member 1 is
provided with a guide slot 1a that is formed along a radius of
rotation of the switching lever 20 so as to guide a movement
of'the guide protrusion 225 during a rotation of the switching
lever 20.

Further, a front bushing 24 is fitted over the front contact
protrusion 22a. The front bushing 24 functions to prevent
generation of noise and to absorb shock when the front con-
tact protrusion 22a comes into contact with the spring bracket
10 during a rotation of the switching lever 20. Further, a rear
bushing 25 is fitted over the rear contact protrusion 23a, and
functions to prevent generation of noise and to absorb shock
when the rear contact protrusion 23a comes into contact with
the pedal arm 3.

Here, the front bushing 24 and the rear bushing 25 may be
made of rubber, plastic or synthetic resin, although the mate-
rials of the bushings 24 and 25 are not limited thereto.

Further, the reaction providing unit 30 according to the
present invention includes: a rotating shaft 31 rotatably
installed by passing through opposite side surfaces of the
pedal member 1; a shaft holder 32, with a surface contact
groove 32a formed on a first end of the shaft holder 32 so as
to be supported by coming into surface contact with the outer
circumferential surface of the rotating shaft 31, and with a
guide pin 325 axially extending from a second end of the shaft
holder 32; a lever holder 33, with a fork part 335 formed on a
first end of the lever holder 33 and having a locking groove
33a so as to be engaged with the locking protrusions 215 of
the switching lever 20, and with a holder rod 33c¢ axially
extending from a second end of the lever holder 33 and having
a pin insert hole 334 so as to receive the guide pin 325 of the
shaft holder 32 therein; a nut 34 engaged with the holder rod
33c¢; and a compression spring 35 fitted over the holder rod
33c¢ in a state in which opposite ends of the compression
spring 35 are stopped or abutted by the shaft holder 32 and by
the nut 34, respectively.

Here, a C-shaped clip 31a is combined with the first end of
the rotating shaft 31 so as to prevent the rotating shaft 31 from
being undesirably removed from the pedal member 1.

Further, external threads 33e are formed around the outer
circumferential surface of the holder rod 33¢ in an axial
direction of the holder rod 33¢, and the nut 34 is engaged with
the external threads 33e of the holder rod 33¢ such that the nut
34 can adjust the elasticity of the compression spring 35 by
moving along the axial direction of the holder rod 33c.

Hereinbelow, the operation of the clutch pedal effort reduc-
ing apparatus according to the embodiment of the present
invention will be described.

FIG. 3 illustrates a state of the apparatus in which the pedal
arm 3 has been maximally rotated in a direction toward a
driver. In other words, the state of the apparatus shown in FIG.
3 may be a state before the driver works the pedal arm 3 or an
initial state of the operation before the driver applies a forceto
the pedal arm 3.
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In this state, accumulated elasticity of the turnover spring
40 is applied to the pedal arm 3 via the spring bracket 10, so
the pedal arm 3 is normally biased by a restoring force that
intends to rotate the pedal arm 3 rearward, and this allows the
pedal arm 3 to be efficiently maintained in a stable state
without quaking, and further, induces complete returning of
the pedal arm 3 to the original position of the pedal arm 3.
Accordingly, the apparatus of the present invention can real-
ize reliable coupling of the clutch disc to the flywheel, so the
apparatus is advantageous in that it can be efficiently used in
a vehicle that is equipped with a high horsepower engine
capable of generating high output power, without breaking
parts of the vehicle.

Further, in the initial state shown in FIG. 3, the switching
lever 20 is normally biased by the accumulated elasticity of
the compression spring 35 constituting the reaction providing
unit 30, so the switching lever 20 intends to rotate counter-
clockwise. Thus, in the above-mentioned initial state, the
present invention can restrict a movement of the switching
lever 20 using accumulated elasticity of the compression
spring 35, thereby setting the initial position of the switching
lever 20 and preventing the switching lever 20 from quaking.

Further, when the driver continuously works the pedal arm
3 s0 as to gradually rotate the pedal arm 3 forward from the
initial state shown in FIG. 3, an initial working stage of the
pedal arm 3 shown in FIG. 8 is realized. In the initial working
stage of the pedal arm 3, the spring bracket 10 comes into
contact with the front bushing 24 that is fitted over the front
contact protrusion 22a of the switching lever 20.

When the pedal arm 3 is rotated from the initial state of
FIG. 3 to the initial working stage of FIG. 8, the reaction force
of the turnover spring 40 is applied to a pedal via the pedal
arm 3, so the driver senses pedal effort that gradually raises
the pedal arm 3, thereby sensing the operational state of the
pedal arm 3.

When the pedal arm 3 is further rotated forward from the
initial working stage of FIG. 8 by the driver, the switching
lever 20 is rotated clockwise along with the pedal arm 3
around the center of the cylindrical flange 21a. During the
rotation of the switching lever 20, the pedal effort sensed by
the driver is gradually increased.

Further, at a time when the locking protrusions 215 of the
switching lever 20 which are combined with the lower end of
the reaction providing unit 30 meet the reference line C1 (line
passing both the center of the pedal hinge and the joint at
which the pedal member is combined with the upper end of
the reaction providing unit) during the continuous rotation of
both pedal arm 3 and the switching lever 20, the pedal effort
sensed by the driver becomes maximized.

Further, until the locking protrusions 215 of the switching
lever 20 gradually approach the reference line C1 during the
continuous rotation of both the pedal arm 3 and the switching
lever 20 from the initial state shown in F1G. 3, the length of the
compression spring 35 of the reaction providing unit 30
gradually becomes reduced and elasticity is accumulated in
the compression spring 35 due to a movement of the switch-
ing lever 20 for raising the lever holder 33.

FIG. 9 illustrates a state in which the driver has fully
worked the pedal arm 3 so as to rotate the pedal arm 3 forward
with a full stroke. In the state shown in FIG. 9, the locking
protrusions 215 of the switching lever 20 have passed the
reference line C1 due to the continuous forward rotation of
both the pedal arm 3 and the switching lever 20 from the
initial working stage of the pedal arm 3 shown in FIG. 8.

When the procedure of the apparatus approaches the time
the locking protrusions 215 of the switching lever 20 pass the
reference line C1, the rising movement of the lever holder 33
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is terminated and the deformation of the compression spring
35 of the reaction providing unit 30 which has resulted in a
reduction in the length of the compression spring 35 does not
further occur, but the shortened compression spring 35 per-
forms an action of restoring the original length thereof.

Accordingly, the compression spring 35 of the reaction
providing unit 30 biases the switching lever 20 clockwise in
the drawings using accumulated elasticity thereof, so the rear
bushing 25 fitted over the rear contact protrusion 23a of the
switching lever 20 comes into contact with the rear surface of
the pedal arm 3, and pushes the pedal arm 3 forward.

Therefore, during the forward rotation of the pedal arm 3,
both the elasticity of the turnover spring 40 and the elasticity
of'the compression spring 35 are applied to the pedal arm 3, so
the forward rotating force of the pedal arm 3 is greatly
increased, thereby generating a substantial force capable of
reducing the pedal effort and efficiently reducing the pedal
effort that may be sensed by the driver. Such a reduction in the
pedal effort can efficiently attenuate the fatigue of the driver
while working the pedal arm 3.

As described above, the clutch pedal effort reducing appa-
ratus according to the embodiment of the present invention is
advantageous in that, during an initial state in which the pedal
arm 3 is not worked, elasticity of the turnover spring 40 biases
the pedal arm 3 so as to induce complete restoring of the pedal
arm 3 to an original position thereof, thereby realizing reli-
able coupling of the clutch disc to the flywheel. Accordingly,
the apparatus of this invention can be efficiently used in a
vehicle that is equipped with a high horsepower engine
capable of generating high output power, without breaking
parts of the vehicle.

Further, after the time the locking protrusions 215 of the
switching lever 20 combined with the reaction providing unit
30 pass the reference line C1 (line passing both the center of
the pedal hinge and the joint at which the pedal member is
combined with the upper end of the reaction providing unit)
by adriver’s full stroke working on the pedal arm 3, the pedal
arm 3 is rotated forward by both the elasticity of the turnover
spring 40 and the elasticity of the compression spring 35
which are applied to the pedal arm 3. Thus, the forward
rotating force of the pedal arm 3 is greatly increased during a
forward rotation of the pedal arm 3, thereby generating a
substantial force capable of reducing the pedal effort and
efficiently reducing the pedal effort that may be sensed by the
driver. Such a reduction in the pedal effort can efficiently
attenuate the fatigue of the driver while working the pedal arm
3.

For convenience in explanation and accurate definition in
the appended claims, the terms “upper” or “lower”, “front” or
“rear”, and etc. are used to describe features of the exemplary
embodiments with reference to the positions of such features
as displayed in the figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for pur-
poses of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teachings. The exemplary
embodiments were chosen and described in order to explain
certain principles of the invention and their practical applica-
tion, to thereby enable others skilled in the art to make and
utilize various exemplary embodiments of the present inven-
tion, as well as various alternatives and modifications thereof.
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It is intended that the scope of the invention be defined by the
Claims appended hereto and their equivalents.

What is claimed is:
1. An apparatus for reducing clutch pedal effort, compris-
ing:
a spring bracket that is coupled with a hinge pipe, through
which a pedal hinge passes, such that the spring bracket
protrudes forward;
a switching lever that is rotatably coupled with the hinge
pipe such that, during a forward rotation of a pedal arm,
the switching lever is rotated exclusively when the
switching lever comes into contact with the spring
bracket, and the switching lever comes into contact with
the pedal arm during a rotation of the switching lever,
thereby intensifying the forward rotation of the pedal
arm; and
a reaction providing unit that is placed at a location above
the pedal hinge, with a first end thereof combined with
an upper surface of a pedal member and a second end
thereof combined with the switching lever, wherein the
reaction providing unit is operated in such a way that,
when the switching lever is not rotated, the reaction
providing unit sets an initial position of the switching
lever by restricting a movement of the switching lever
using accumulated elasticity thereof, and when the
switching lever is rotated, the reaction providing unit
provides a reaction force to the pedal arm so as to cause
the switching lever to come into contact with the pedal
arm,
wherein the switching lever comprises:
arotating center part, with a cylindrical flange formed in
the rotating center part and fitted over the hinge pipe,
and with locking protrusions protruding sideward
from a portion above the cylindrical flange and com-
bined with a lower end of the reaction providing unit;

a front rod unit that is formed by extending from the
rotating center part to a side, with a front contact
protrusion protruding on a surface of the front rod unit
s0 as to come into contact with the spring bracket; and

a rear rod unit that is formed by extending from the
rotating center part to an opposite side, with a rear
contact protrusion protruding on a surface of the rear
rod unit so as to come into contact with a rear surface
of the pedal arm.

2. The apparatus for reducing clutch pedal effort as set forth
in claim 1, further comprising:

a turnover spring that is held by the spring bracket, with
opposite ends of the turnover spring held by opposite
side surfaces of the pedal member, respectively, such
that, during the forward rotation of the pedal arm, the
turnover spring provides elasticity in cooperation with
the reaction providing unit so as to intensify the forward
rotation of the pedal arm.

3. The apparatus for reducing clutch pedal effort as set forth
in claim 1, wherein, to allow the reaction providing unit to set
the initial position of the switching lever in a state in which the
pedal arm is not worked, a joint at which the switching lever
is combined with the reaction providing unit is placed ahead
of'a reference line that passes both a center of the pedal hinge
and a joint at which the pedal member is combined with the
reaction providing unit.

4. The apparatus for reducing clutch pedal effort as set forth
in claim 1, wherein:

the front rod unit is provided with a guide protrusion that
protrudes in a direction opposite to the front contact
protrusion, and
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the pedal member is provided with a guide slot that is a lever holder, with a fork part formed on a first end of the
formed along a radius of rotation of the switching lever lever holder and having a locking groove so as to be
so as to guide a movement of the guide protrusion during engaged with the locking protrusions of the switching
the rotation of the switching lever. lever, and with a holder rod extending from a second end
5. The apparatus for reducing clutch pedal effort as set forth 3 of the lever holder and having a pin insert hole so as to
in claim 1, wherein a front bushing and a rear bushing are receive the guide pin of the shaft holder therein;

a nut engaged with the holder rod; and
a compression spring fitted over the holder rod in a state in
which opposite ends of the compression spring are abut-
10 ted by the shaft holder and by the nut, respectively.
7. The apparatus for reducing clutch pedal effort as set forth
in claim 6, wherein:
external threads are formed around an outer circumferen-
tial surface of the holder rod in an axial direction of the
15 holder rod, and
the nut is engaged with the external threads of the holder
rod such that the nut adjusts elasticity of the compres-

coupled with the front contact protrusion and the rear contact
protrusion, respectively, and function to prevent generation of
noise and to absorb shock when the front and rear contact
protrusions come into contact with the spring bracket and the
pedal arm, respectively.

6. The apparatus for reducing clutch pedal effort as set forth

in claim 1, wherein the reaction providing unit comprises:

a rotating shaft rotatably installed by passing through
opposite side surfaces of the pedal member;

a shaft holder, with a surface contact groove formed on a
first end of the shaft holder so as to be supported by . . . A
coming into surface contact with an outer circumferen- sion spring by moving along the axial direction of the
tial surface of the rotating shaft, and with a guide pin holder rod.
extending from a second end of the shaft holder; L



